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The role of evaluation and examinations in
Colleges of General Practice*

Professor Christine McGuiREf

SUMMARY. The process of evaluation described represents a more rational approach
to the development of examinations that will yield more reliable and valid information
on many aspects of the competence of individuals and on the effectiveness of pro¬
grammes. It will also clarify all levels of professional education in developing and
maintaining competence.

This approach has been greatly helped by the application of a new technology of
simulation which promises to become an effective tool in educational decision-making
for purposes of programme evaluation and of individual self-assessment, certification,
and licensing.

_

Introduction
As a professional organisation a College of General Practitioners, like any other specialty
group, is charged by society with responsibility for establishing and enforcing commonly
agreed upon standards of professional competence and conduct. In order to discharge
that responsibility it is necessary, on the one hand, to measure accurately the relevant
attributes of each individual who aspires to membership in the association, and on the
other, to assess the adequacy of educational programmes designed to help physicians
achieve and maintain the knowledge and skills necessary to meet professional standards
for medical practice.

Current status of evaluation
In most professional organisations the responsibility for certifying the competence of
individuals is delegated to one committee, that for programme accreditation to a second,
and for programme development to yet another. In many countries these committees
operate as autonomous fiefdoms, all too rarely burdened by any great accumulation of
valid and reliable evidence relevant to rational decision-making. Furthermore, the
shocking fact is that, for purposes of the judgments to be made, the data that are collected
by these organisations are almost always totally inadequate, usually irrelevant, and
frequently downright misleading.

Programme approval, for example, is generally based on information about what
the teacher teaches and the setting in which he does so, not about what the learner
learns and the settings in which he is capable of applying that learning. Decisions about
programme development suffer from equally serious inadequacies.

The supporting data, if any, are usually limited to the enthusiasm of planners and
participants about some existing similar programme or to information about what
participants want.not what they need and the most efficient and effective ways of
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meeting those needs. In short, the most relevant data for programme evaluation,
namely systematic evidence about the quality of the individual product each turns out,
and the cost of producing that product, are rarely available to inform the judgments that
will and must be made.

Thus, it is obvious that data about individual performance must be collected as
much for purposes of programme development and assessment for individual guidance,
licensing, or certification. However, the data that are now available for the accreditation
of both individuals and programmes are seriously deficient. Their most obvious defect
arises from the limited nature of professional competence sampled in most examinations.
Every systematic analysis of conventional certification examinations and self-assessment
programmes has led inexorably to the conclusion that, at best,* theymeasure predominantly
the ability of the physician to recall, and possibly to express in coherent prose, fragments
of information solicited by the examiner. This limitation has been found to be equally
characteristic of oral, essay, and multiple choice examinations as commonly used.

Such measurement would be defensible only if it could be shown that scores on a
test sampling the ability to recall detailed information, rapidly and under stress, were

highly correlated with ability to analyse clinical problems or skill and judgment in
managing patients. Unfortunately, such is not the case. Repeated studies of both students
and practitioners indicate that the amount of information that can be recalled under
conventional examination conditions bears little relation to the more complex intellectual
tasks of interpreting data and solving problems, and even less relation to skills of inter¬
viewing, examining, and instructing patients. For this reason some medical schools and
a few specialty boards have recently undertaken a radically different approach to both
individual and programme evaluation.

New approach to the evaluation and examination process
The first step in this newer approach requires that the purpose of the evaluation be clearly
specified: licensing and certification to determine whether an applicant meets required
standards; self-assessment to identify individual strengths and weaknesses as a guide
to further learning; or programme evaluation for planning, development, and
accreditation.

Once the purposes of an evaluation have been set out it is essential to decide precisely
which components ofphysician competence are to be measured'in the proposed examination.

Two techniques of making this determination are now being employed: the first
relies heavily on the opinion of experts in identifying the body of knowledge and the
technical skills needed to provide adequate medical care. The second represents an

empirical approach based on detailed job analyses or on the collection of many hundreds
of specific anecdotes describing critical incidents illustrative of various types of effective
and ineffective performance by physicians. From these data, the critical performance
requirements of the specialty are derived; these define the aspects of physician com¬

petence to be measured.
The next step in a scientific approach to individual assessment and programme

evaluation entails defining each of the essential components of competence in operational
or behavioural terms. For example, one component of competence is that of gathering
?Given the usual examining procedures it seems clear that the information actually sampled in any given
examination is likely to be arbitrary, and is frequently highly variable from candidate to candidate.
More often than not, the specific questions asked appear to be a reflection not of the structure of modern
medicine but rather of the composition of the examining body. Finally, repeated studies monotonously
reveal that the grades or scores yielded by this process are not reproducible from one examiner to another,
and that they often reveal more about the biases of the examiner than they do about the competence of
the examinee.
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adequate data on which to base a diagnosis. This in turn requires that the physician is
able to take a competent history. In operational terms, an effective history can be
defined as one in which, for example, the physician elicits a full statement of the present¬
ing complaint, explores important leads, is able to communicate fully with the patient
without offending his sensibilities.

Similarly, ' knowledge' can be operationally defined as the ability to recall facts
and concepts, to interpret data and to solve relevant problems. This type of definition
of the behaviour that constitutes effective performance provides a common set of
criteria which each observer can then apply uniformly in judging the adequacy of any
individual's performance.

Once the essential components of competence have been identified and each has been
defined in precise behavioural terms, the fourth step in the recommended approach
involves the development of appropriate instruments for collecting the data that force the
individual to show whether he can perform in the desired manner. Such test situations
may range from new types of paper and pencil exercises through new types of oral and
practical examinations, up to and including objective audits of hospital and office
records and careful, systematic observations of actual performance in an office or clinic
setting.

As the tests, audit forms, observational checklists, and other instruments are being
developed, it is important to consider the next step.data collection. Who is to be
observed, tested, or audited, and under what conditions ? In reaching these decisions
it is absolutely essential that provision be made for recording test response and audit or

observational data in a descriptive, completely objective manner so that predetermined
standards can be uniformly applied in making judgments about individuals or

programmes.
However, in order to make such judgments it is necessary to set appropriate stand¬

ards of acceptable performance. Typically, this* step is taken after the collection of data
and standards are set ex postfacto by means of a system that inevitably dooms to failure
a more or less fixed percentage of individuals in every group, irrespective of the quality
of their performance.a procedure that should lead any prudent man to try to associate
himself with a stupid group where his own achievements will be made to look relatively
good. But this is only one of many ludicrous implications of a system in which the
percentage of failures is fixed and the level of performance required for success is elastic.

A more rational approach requires that standards of acceptable performance be
made to vary not with the quality of the group being tested but rather in accord with the
nature of the tasks included in a test or observation. For some tasks.for example,
prescription writing.100 per cent accuracy in avoiding lethal doses is not too much to
ask; for others.for example, heart transplants.much lower levels of success may
represent superb performance. In short, what is indispensable is a system of setting
a priori standards which are based on the imperatives of caring for patients in the real
world.

Once the examinations have been administered or the observations made, and the
standards have been set in the manner described above, the next step in the recommended
approach requires that provision be made for summarising and reporting the performance
of the group and of each individual in a manner that yields adequate feedback to all
interested parties: the individuals who are being assessed, the agencies who are certifying
candidates or accrediting programmes and the persons who plan and implement those
programmes.

For the purposes of certification and licensing it will be enough simply to indicate
whether each individual's performance is satisfactory or unsatisfactory and the number
of individuals who fall in each category. However, for purposes of diagnosis and self-
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assessment both the individual being tested and those who design educational pro¬
grammes will require a detailed profile of each individual's strengths and weaknesses;
and programme administrators may need a cost-benefit analysis which indicates the
expenditure of time and money incurred in bringing about any reported improvement
in knowledge, skills, professional habits, or attitudes.

Finally, it is necessary to make a judgment on the basis of the data provided from
the evaluation process. The nature of thisjudgment will depend on the purpose for which
the whole process was initially undertaken. For purposes of certification the judgment
will be a simple one: either the individual is certified or he is not. For purposes ofguiding
further learning, the judgment may entail the development of a detailed educational
prescription for each individual. For the purposes of programme planning and assess¬
ment, the judgment may take the form of a decision to modify a programme to eliminate
it altogether, or to replace it with an entirely different approach to the subject.

Simulation technique in testing competence
In order to implement this newer approach to the assessment process it has been necessary
to devise new techniques of assessing the competence of physicians. The most interesting
of these are based on the same principles of simulation that underlie the executive games;
war games, space and aircraft simulators now generally familiar. However, these prin¬
ciples are only now being introduced in professional education and assessment. Perhaps
such limited exploitation is in part due to the vision of astronomical costs conjured up
by the word ' simulator.'

Reduced to its essence, however, simulation simply consists in placing an individual
in a realistic setting where he is confronted by a problematic situation that requires his
active participation in initiating and carrying through a sequence of inquiries, decisions,
and actions. Each of these activities triggers appropriate feedback which can be used
for subsequent decisions about pending action. These decisions will in turn modify
the problem in different ways depending on the unique configuration of reactions and
interventions each person makes. In this way a problem can be evolved through many
stages until it is terminated when the individual reaches an acceptable resolution or is
faced by disruptive alternatives brought about by the unique configuration of his own
choices and actions.

Recently this idea has been captured in several methods of simulation that are
economically and technologically feasible to use for measuring three critical components
of physician competence: skill in interpreting clinical and laboratory data, judgment
in patient management, and skills and attitudes in relating effectively to patients and
colleagues.
Simulationsfor the assessment of interpretive skills
In the assessment of interpretive skills it is clear that provision must be made to test the
physician's ability to interpret data that come to him through many sensory modalities:
visual data, auditory data, or data from palpation and percussion to name but a few.
Consequently, to assess these important skills simulated clinical and laboratory data are
presented to the physician in realistic form and he is simply asked to interpret them.
These simulations may be based on photographic reproductions of x-rays, gross and
microscopic specimens, lesions, ECG or EEG tracings.all presented in a form that
imitates life as closely as possible. Sound simulators developed for playback of high
fidelity recordings of heart, breath and abdominal sounds through individual stetho-
phones are used to present auditory data. Data that involve a combination of sound,
colour and movement are presented in high quality films or videotapes showing the
the physician-patient interview or certain aspects of the physical examination.



774 Christine McGuire

More recently several three-dimensional models have been developed; varied pathol¬
ogy can be inserted in these models to require the physician to demonstrate both his
skill in eliciting the findings and his ability to interpret them. Perhaps the most elegant
of the three-dimensional models now in existence is that developed by the University
of Southern California for the training of anaesthetists.SIM I, a computer-managed
robot, which can be programmed to present a variety of combinations of findings that
can be modified in an almost infinite number of ways.

Using any or all of these modalities, the physician being tested can be required to
demonstrate that he can describe precisely the findings presented in auditory, visual, or
other forms, that he can interpret the significance of these findings, that he can anticipate
other findings that might be related to those demonstrated, that he can predict what
might exacerbate or relieve the symptoms, and that he can make some initial judgments
on their significance and interrelations.

Simulationsfor the assessment ofproblem-solving skills
In the assessment of problem-solving skills it is possible to incorporate clinical and
laboratory data of the type described above in various formats that closely imitate the
situation confronting the physician managing a patient.

For example in the written format.widely known as the " rubout examination "

or the " PMP " i.e., the patient management problem.the clinical situation is introduced
with a brief statement of a complaint such as a physician might elicit from the patient
himself, from a friend or relative who accompanied him or from a colleague who referred
him. Information about the patient's condition is couched in realistic terms appropriate
to its source. It is not presented in classic textbook or conference style. It may consist
of only a few lines or a brief film clip in which the patient indicates his reasons for
* seeing the doctor.'

The statement of the problem is followed by a list of specific interventions or of
general strategies; from these the physician selects his initial approach, e.g., further
history, physical examination, laboratory evaluation or immediate therapy. He records
his decision by erasing the opaque overlay or developing the latent image on a specially
treated answer sheet to reveal instructions directing him to the section of his choice.

In each new section possible interventions that may yield further information about
the patient are listed. The physician selects as many or as few as seem appropriate in
light of the specific circumstances obtaining at that stage of the problem. Once again,
as he records each decision, the results of that intervention are revealed in realistic
verbal or visual form.

Both the stages in the work-up and the responses to each intervention are designed
to simulate an actual clinical situation in the office or hospital setting. For example,
an order for a specific test reveals a laboratory report; an order for an x-ray, electro¬
encephalogram, electrocardiogram or audiogram, directs the physician to aphotographic
reproduction of the x-ray or tracing; a colour plate is provided in response to an order
for a smear, culture or biopsy; the patient's reaction is reported in response to medication.
Unless a consultation is requested, no interpretation of these data is offered and none
is explicitly demanded; as in a conventional clinical setting, data are ordinarily provided
in response to any request and these data are available for consideration in making
subsequent decisions about the management of the patient.

In this way a problem is carried through many stages, in each of which the physician
must make further choices based on the specific responses of the patient which were
evoked by his own earlier decisions. The complications which must be managed will
depend, as they do in the office or clinic, on the unique combination of specific procedures
chosen at earlier stages. If an approach entails harmful interventions at any stage or
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fails to encompass measures essential to the recovery of the patient, feedback is given
regarding the complication that has developed and opportunity is provided to take
appropriate measures to rectify the patient's condition.

If these remedial measures are inadequate, the problem may be terminated and the
reader advised that the patient has suffered a relapse and has been sent to another
hospital, or has been referred to a consultant or has died. Alternatively, if the corrective
measures are adequate, the physician is directed to a new section ofthe problem represent¬
ing the next stage in the work-up and management of that patient. Each simulation is
thus composed ofmany sections which correspond to the various stages in the diagnostic
work-up and treatment of the patient described, and at each stage alternate sections
may be included to provide for differing approaches that physicians may wish to follow.

This format has been found suitable for problems ranging from emergency to
long-term chronic disease situations; for problems that focus primarily on diagnosis
as well as those that are primarily concerned with management and may involve special
considerations in monitoring the patient's progress and revising therapy accordingly;
and for problems that require the use of paramedical and community resources for
resolution as well as those in which the immediate organic disease is the primary con¬
sideration.

The same technique has been used in the development of computer-assisted simu¬
lations of the clinical encounter.known as.CASE. In these computer simulations as

developed at the University of Illinois College of Medicine the physician being tested
seats himself at a computer terminal and is presented with a brief initial description of
the patient's presenting complaint. It is then his task to determine what data he needs
in the patient's work-up. He does so by interrogating the computer directly in uncon¬
strained natural language, just as he would question a live patient, and the computer
responds to his inquiries in the same manner. Similarly, he can indicate each aspect of
the physical and laboratory examination that he would undertake with this patient.
Again, the computer responds in appropriate natural language with a description of the
physical finding elicited or with a laboratory report. On completion of his work-up,
the physician records his working diagnosis and his plan of management and receives
feedback from the computer regarding the congruence between his approach and that
of expert consultants.

Third, the computer-managed robot, SIM I, described above, can be programmed not
only to display various combinations of findings, but also to represent a number of
problems and to respond appropriately to different interventions of the anaesthetist.
Indeed, SIM 1, will do everything including vomit on the physician who gags him when
inserting an endotracheal tube. The robot may even

" die " if the physician manages
him inappropriately or responds inadequately to changes in his condition. However,
the lovely thing about this patient is that he never gets tired of being examined or treated
and he can be revived as often as required in the training and assessment of anaesthetists.

Finally, realistic clinical problems can be posed in the form of live simulations. In
these simulations, an actor, a housewife or the examiner, himself, can be " programmed "

to simulate a patient in an interview setting. In a simulated diagnostic interview it is the
physician's task to interview the programmed patient and elicit essential data from him;
in a management or therapeutic interview it is his task to cope with the total problem
the patient may present. Skills in data gathering, in crisis management, triage, and
office and patient management have been explored by a variety of such live simulations.
In the telephone simulation, for example, the physician may be seated in an office-like
setting when the telephone rings and a frantic voice on the other end of the line reports
some emergency.an accident, a child suspected of ingesting poison, or a suicide threat
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or the like. The physician is required to respond as he would to a real-life emergency
and the adequacy of his response can be reliably judged.

In summary, written simulations, computer simulations, automated robots and live
simulators can all be used to present clinical problems in a realistic form that requires
the physician to respond as he would in the office or clinic setting, to receive life-like
feedback from the simulator and to cope with the patient's responses to a sequence of
inquiries and interventions, much as he must do in his actual practice.

Simulation for the assessment of interpersonal skills and attitudes

Finally, the physician's interpersonal skills and attitudes can be assessed by simulated
interviews and conferences in which an individual-again, not necessarily an actor-is
programmed to take the part of a patient, a colleague or other member of the health
team. These simulations differ from the live simulations of clinical problems only in
their focus: in the former, the emphasis is on solving a complex medical problem; in the
latter, the situations are chosen to assess the physician's communication skills, his
sensitivity to patient and colleague needs, and his attitudes toward these important people.

For example, in what purports to be a straightforward diagnostic interview, the
simulated patient may, if appropriately handled by the physician, provide cues that the
real problem is a deep-seated personal, family, or emotional one. Analogous simulated
interviews with colleagues have been developed to deal with referral and consultation
requests and even those ticklish situations in which colleagues differ sharply about the
management of a particular patient.

Others have been designed to require the physician to communicate with one or
more members of the health team: to give instructions to a simulated nurse, or to request
assistance for his patient from a simulated dietitian or social worker, or to make a
presentation and respond to colleagues in a simulated staff conference. Clearly, in such
settings the physician's sensitivity to cues, his skill in gaining the understanding and
co-operation of others and his professional attitudes are soon apparent.

Simulation-a developing field

Only a few of the many types of simulations now in use have been noted above. Others
under development include simulations of the hospital encounter where time and cost
as well as organic or psychosocial problems must be managed. Simulations are possible
ofcommunity and preventive health problems, simulations of office and practice manage-
ment and many others employing everything from the most simple resources available
in any community to the most advanced computer and technical facilities available only
in the most sophisticated settings. But where it has been introduced simulation, irrespec-
tive of the format, gives promise of being a powerful tool in both the instruction and
evaluation of physicians.
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Change your lifestyle-join the effort to produce
top family physicians

The University of Massachusetts Medical School, Department of Family Practice
seeks six to eight additional Family Physician/Educators to practice and teach in
the Family Medicine Residency Program. The Department is developing model
family practice units to serve as the bases of the Residency Program in rural,
urban and small city settings. Four model units are now operating, staffed by a
group of family physicians of various ages. There are presently 12 residents in
training in a system with a planned capacity of 48 residents. All of the units are
part of an evolving state-wide network of affiliated programs in conjunction with
community hospitals and the University of Massachusetts Medical School.

Please send curriculum vitae with letter of inquiry and/or call Richard F.
Walton, M.D., Department of Family Medicine, University of Massachusetts
Medical School, 55 Lake Avenue, No., Worcester, Massachusetts 01605; telephone
(617) 856-2246.


